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(71) Victor Products (Walls- 

end) Limited, a British Company, of CSaarch 
Bank Offices, Wallsend, Northumberland, 
NE28 6PT\ do hereby dccalrc the invention, 
for which we pray that a patent oay be 
granted to us, and the method by which ia 
is to be performed, to be particularly des- 
cribed ia and by t&e following suaftairoflat: — 

This invention selates to electric power 
supply systems, and particularly to systems 
for supplying alternating curreni to loads, 
such as lamps, in atmospheres which are 
hazardous because they contain gases, 
vapours and or dusts which are flammablc. 

Where electrical apparatus is to be used 
in situations where such atmospheres are pre- 
sent or may be present, it is essential thai the 
apparatus is desagaed so that the gases, eoc 
cannot be ignited outside the apparatus by 
sparks or high temperatures caused by eitfoer 
normal or faulty operation of the apparatus. 

There are a number of different design 
concepts for the apparatus each providing its 
own degree of safety. Firstly the apparatus 
m?.y be inherently non-sparkinc and incap- 
able of generating high temperatures, but 
such an ideal apparatus may be impossible to 
achieve. Secondly, the apparatus may be 
such that the generation of sparks or hi^a 
temperatures is so improbable that the ap- 
paratus may be regarded as inherently safe. 
This is the concept of "increased safety". 

Thirdly, all potentially dangerous compon- 
ents of the apparatus may be enclosed in a 
flameproof enclosure which, as defined on 
Pace 7 of British Standard Specification BS 
4683: F*rt 2: 1971, is an enclosure for cieo- 
trical apparatus that •vfll withstand an inter- 
na] explosion of *he flamabk gas or vapour 
mhich may enter rt without suffering damage 
xnd without com to un icatipg the internal 
ftamxnation to the external flammable gas or 
vapour for which it is designed, throng any 
joints or stroctural openings in the enclosure. 

Lastly. the apparatus may operate at such 
low energy levels that any sparks which may 
occur will have insufficient energy to ignite 
the gases, etc.. and dangerously high uern- 

(fVior 33n] 



pcraturcs arc aot cn©oeail£#ed. Serfs £g> 
paratus is said to be ~iritrmskaJly srle*\ 

Some loads, such as fluorescent lamps and 
their control circuits, are best operated at a 

" relative K high frequency, for example at ibc 
hrxver end of the KHz range, ix. 1 KHz to 
100 ICHz. particularly if the farscp must be 
supplied in an intrinsically safe manner. 
Frthermore, where toads have to be connec- 
ted to an ax. supply via pl^g itad socket 
connectors. toon-sparking. magnetically- 
coupled connectors of the tvpc described in 
British Patent Specification No. 1.366.134 
max be used. For a given sire of irans- 
former forming the connector. & substantially 
higher output voltage can be obtained from 
the secondary winding (i.e. the ping wiaidrrog^ 
if the frequency of the supply is increased 
above the normal ax. supply -niins fre- 
quency. Again, frequencies »t or around the 
lower end of the KHz range, from 1 KHz rup 
to 100 KHz. are suitable. 

Although it would be feasible to generate 
the high frequency at a point remote from 
the load and feed the supply along a csblc 
this would be unsatisfactory, particularly if 
the cable is to feed a number of separate 
loads, for example a long line of light fittings 
spaced Apart along a coal face. The attenu- 
ation in tfoe cable, particularly in &<e cables 
which are at present available for cse in each 
situations at an economic price, couAd be 
excessive at the high frcquetacy. and an un- 
acceptable power loss would result. Further- 
more, the Attenuation would resnh »•* « sub- 
stantially decreasing voltage at suoae»arvc 
light fatrngs along the cable. The problem 
is accentuated if the emiranmeiil also renn 
poses a restrictive upper hmst on the snppry 
\oltagc. 

It is mi object of the present inventioia to 
provide a power supply system which over- 
comes the problem of tramxsiroaoii of thr 
required relatively high frequency' along * 
cable, and which supplies one or move loads 
with a degree of safety at least up to *Tuotk>- 
prooT standard. 

According to the invention, a power sup- 
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pi) svxicni for use in hazardous jooKhtKxis 
oornpii^es * d.c. wuppJv line. At least tmc in- 
verter couuaeoiod to receive efcxxrical powo 
from the d.c. line and to g cite rate ihenrfroai 
>' *n jix. outpost having m fmpxncy hetwett 
1 KHz and 100 Mli/ for feeding a load; 
and a respective flame- proof enclosure (as 
bereinbefoir defined) enclosing the or each 
inverter. 

10 Preferably the invcriar comprises either an 
oscillator feMing a power amplifier, or a 
power oscillaior. 

The inverter may feed the primary mind- 
ing of a connector of the type described in 

1 - s the aho?cmcntiooed British Patent Specifica- 
tion No. 1.366.134, and the primary minding 
may also be toousr.-?. ku the fiame-proof en- 
closure. 

Ahcrnativcly. ikrj &i verier may feed ckte 
20 or nrcrr fluorescent lamp control circuits, 
preferably of the kind shown in the accom- 
panying drawings and described more fully 
in British Specification No. 1.365.922 which 
circuit or circuits may also be housed in the 
-5 e^cJosuse, to provide an intruj&caDy srlc sup- 
ply to the or each lamp. 

The system ma\ comprise a single tlx. 
supply line feeding a number of said inver- 
ters which are prcferabh ho»K:ed in separate 
30 flame-proof enclosures, each mverter supply- 
ing one or more loads. 

The through ocwnectiovj of the d-c supply 
fine from ot>e inverter to the next in suc- 
cession u is preferably san^e by proxiding a 
35 T- junction within the enclosure housing the 
first -mentioned in verier . 

Embodirrccfais of the invention will now 
be described, by way of example with ref- 
crence to the accompanying drivings, in 
40 which : 

Fig. 1 is a block schematic diagram of 
£ supply system shoeing a numbci in dif- 
ferent HF output arrangements, aisd 

Fig. 2 is a arcsih diagram cf a flirorescent 
45 tube control arcuh forming ou&. of the ahcr- 
nstive output arrangements of Fig. 1. 

Referring to Fig. 1 cf the drawings, a 
power supply system comprises a d.c. supply 
line ! which is connected to inverters 2, 3 
50 and 4. comprising oscillators 5, 6 and 7, 
respectively, and power amplifiers 8, 9 and 
10. respectively. 

Each of the inverters 2, 3 and 4 is boused 
in a flame-proof enclosure 11, 12 and 13 
55 respectively. The dx. supply line 1 is con- 
nected to the inverter 2 by way of a flame- 
proof connector 14 in the wall of t&c cn- 
cfaOTse. A T-jonctDOt* is formed withm the 
enclosure 1 1 so that t&e <Lc supply line am 
GO extend from the enclosure, via £ flame-proof 
connector 15, to the enclosure 12. Similar 
OGcnccSsons arc made to the subsequent in- 
verters. 

Excb cf the inverters 2. 3 xssd 4 is ar- 
65 ranged to generate a power supply braving a 



frequency at he k»*er end of the KHz range, 
i e. from I Kllv io 100 kHz. for example 
26 KHz 

1>jc HF iMJipui \nwj\ live amplifier H i.. 
broMgiw oui of like emiocuie on hsucs H\ 
which pass through the wall of the enclosure 
11 *n a conventional flame-proof manner, 
lltoi supply on the line 16 max be connected 
to any suitable load. 

llie inverteT ? in the enclosure 12 is sicst 
lar to the inverter 2 bus the output anxngt 
ment is different. !ln this case, the out pur 
of the amplifier o Ujd on lines 17 to the 
primary winding IS of a transformer 19. 
The winding 18 and the lines 17 arc com- K0 
plcteK enclosed with in the enclosure 12. A 
secondary winding 20 of the transformer is 
situated on the outside of the enclosure and 
delivers HF power over lines 21 to a load 
(not shown) 7'he transformer 19 forms K5 
magnetic plu^j and soviet arrangement oi the 
type described in British Patent Specification 
No. 1 .366,1 34 

The output of the amplifci i0 in the ea- 
dosurr; 1 3 is fed ^o two control circuit 22 90 
for operating flu orescent lamps 23. The con- 
trol circuits 22 are both contained within the 
enclosure 1? and provide an intrinsicalK safe 
supply to each of the lamps 23. mounted out- 
side the enclosure, txch control circuit '*> 
supplies a heated cnibcsde of the respective 
lamp over lines 24 and 25, cad supplies The 
other elect rode of the tsmp over a line 26. 
The lines 24. 25 and 26 are brought out of 
the enclosure i 3 in a flame-proof manner. ICO 
but since tfet supply on these lines is intrinsic- 
ally safe, the lines can be connected to appar- 
atus outside the enclosure 13 without having 
to satisfy flamc-p::^ rcqmrements. 

Mach con t ml circvil 22 may be of the .fcind l^-> 
described a n d ci%i med in British Pa ten t 
Specification rwo. i.365.v22, and sthtuti in 
Fig. 2 of the drawings accompanying this 
Sprxi&catioirt. The inverter 4, when used in 
conjunction with this circuit, provides m 110 
output of 70 volts at a freoocacy of 26 
KHz. 

Although in die above ocscription c&ch 
inverter 2, 3 and 4 oomprisse an oscillator 
driving a power amphfier to provide the 1 1 5 
ncccEary high frequency otstpasL aSiema- 
tively the inverter could be of any other 
suitable form. For esuunplc. a power oscil- 
huor or a rotaiy inverter might be used. 
However, where a source of stabilised voltage 1 20 
and frequency is required, the above- 
described oscillaior and amplifier arrsngo 
r?cnt is particularly satisfactory since it us 
substantially jwrsmut*: to even quite large 
voltage varialiorvs on the dx. sispph' line J. 125 
carti OBcSlator and ztmpfifier tony indudc 
solid stale and or thermxvue devices. 

A supply s\-stem ro accordance witfa the 
invention could corn^rise a dc soppry line 
feeding a single inverter arranged in the man- 130 
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ncr of am of the abovc-dc^ ii\>exJ iuwium* 
2. 3 and 4. juui feeding its respective k>r<;' 
us described. AlieraativeK. u> a vuppK vvv- 
tem the d.c lioc crui} feed ruiv oomtunatHwi 
5 and any number of such inxencrs. In a t>pi- 
cal system, ihc dx. supph line may feed a 
number of successive inverters, such jus the 
inverter 4. each driving one or more control 
circuit, for fluorescent lamps. Although ihe 

iO control circuits arc shown within the enclo- 
sure 13. they may. of course, be contained 
within their own enclosures. InstevJ of the 
control circuit described in Britkrh Patent 
Specification No. 1.365.922. cadi inverter 

15 could drive one or more fluorescent bump* 
each having its orvn safety circuit. 

In the above descriptxjO, the t£m>u£& d.c. 
line connect ions between successive inverters 
are made within the flame -proof enc)»>surcs 

20 cxro twining the inverters. However. T-junc- 
tions to the line mich! be prcnided outside 
the enclosures, but each such T-junction and 
nil dx. connections to the t.i* -criers v.-ould 
have to be ftnKHu-> p rootf e*! . 

25 

WHAT WE CLAIM IS 

1. A. power supply s)"aan for use in 
hazardous conditions, the system comprising 
a d.c. supply line: at least one inverter coo- 

30 nccled 3o receive electrical power from the 
d.c. line and to generate rhcrciroxn sin sir, 
output having a f.xqucncy betweca 1 KHz 
and 100 KHj for fecdmg a )c&d: and a re- 
spective flame -proof enclosure (as herrin- 

35 before defined) enciosiag the or each in- 
verter. 

2. A system ».s cUimcd in Claim 3. in 
which the or each inverter comprises rxi 
oscillator and a pewter amplifier coupled io 

40 the output of the oscillator. 

3. A system as claimed in Claim 1. in 
which the or each inverter comprises a power 
oscillator. 



4. A swinn >.s claimed in ( lauu 1, (bum 
2 i*i ( "bum in *hich the a.c kMihis i* 
*{>pJ>cd to output t al>k nui;as KshLdi oi- 
lends out of ik&e owloNurc in a flame- ptf oof 
manner 

5. A system as claimed in Claim I. Claim 

2 or Claim 3. including a connector for cor*- 50 
nccting the ax. output to a load, the con- 
nector comprising separable primary su\d 
secondary winding of a transformer. 

6. A s>stcro ns cbtunood an Cluinu 5, in 
which the primary and secondary windings 55 
are respectively inside and outside the en- 
closure. 

7. A system *s claimed in Claim 1, Claim 
2 or Clajcai 3. h*cludiii£ a ccxatrol circuit 
coupled to the tu verier output aod disposed ,r, * J 
within the enclosure, wteich control circuit 
provides at least os?e intrinsically safe supply 

for connection to ^ load outside the en- 
closure, 

8 -\ system as claimed in any preooding 65 
claim, including * plurality of said inverters 
each mounted an i separate said eaiefoswirc 
*u*d connected to a co mrrxwi <Lc. lirx;. 

9. A sysicm as claimed in Claim G. h* 
which the inverters are connccJcd to the dxx ^ 
-line in a sequence, the line entering each 
enclosure in a ftrmc-proof manner and 
emerging from the enclosure in a flamoprcaf 
manner for cntrv into the next successive o>- 
closure in the sequence. ' 

10. A system sss ciaiuaod in Claim f aral 
substantially as hereinbefore described with 
reference to Pic. 1 or Fa^s 1 find 2 of \hr 
accon'tpttii\ing di swings. 

For die Applicants : 
GOUU JENNINGS & EVERY. 
Chartered Patent Agents. 
53 — 64 Qiancerv Lane, 
l.xmdon, WC2A 1HN 
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